Stream segregation or fission of the fast alternating tone sequence ABAB is known to occur if there is a sufficient frequency difference between the tones A and B. In this paper it will be shown that level difference instead of frequency difference can be sufficient to enable the occurrence of fission. The smallest level difference between A and B, A L_•3 dB (2.5-10 tones per sec; tone duration 40 msec). At rates faster than 12 tones per seca new perceptive phenomenon was observed: the roll effect. It is characterized by the weak tones being heard at double the tempo. The relation with the continuity effect is investigated using alternating sequences with both level and frequency difference between the tones as stimuli.
INTRODUCTION
The alternating tone sequence ABAB... of two pure tones of different frequencies can split up perceptually into two simultaneous running sequences A.A. and B. B. (Miller and Heise, 1950; Dowling, 1968; Bregman and Campbell, 1971 ). The fission phenomenon occurs predominantly in fast tone sequences with large frequency separations.
The attentional set of the observer also has a large influence on the occurrence of fission (Van Noorden, 1975) . This leads to a distinction between the temporal coherence boundary, i.e., the largest frequency interval between fs and f8 where the observer can still hear the alternation ABAB... and the fission boundary, i.e., the smallest frequency interval where the sequences A.A. or B.B. can be heard separately. The temporal coherence boundary depends heavily upon the tone rate, its value increases from about 3 semitones at a rate of 10 tones per see to 15 semitones at 5 tones per sec. The fission boundary, however, is relatively independent of the tone rate; approximately one semitone over a large range of tone rates. This constancy led us to think about a possible relation between the fission boundary and the peripheralfrequency selectivity of the ear. The close relation of the "trill threshold" of Miller and Heise and the critical band (Licklider, 1951 ) is also a hint in this direction.
A simple model of this relation would be a filter bench as a primitive description of the peripheral-frequency analysis, followed by a switch with which the output of one of the filters, can be selected.
It needs to be determined whether the selection process really takes place at such a peripheral level or, at a higher level, where the sounds are sorted with respect to features such as pitch, duration, and loudness.
To discern the level of processing, one should study the phenomena in alternating tone sequences in which the tones do not differ by frequency but by another aspect, such as their amplitude.
If it still turns out to be possible to select the strings of the A tones and the B tones we can reject at least the simplest model of peripheral selection (i.e., a filter set with an attenriohal switch). Tones of identical frequencies would pass through the same filter no matter what their amplitude.
In this article we want to report that we found it quite well possible to perceive fission with only an amplitude difference between the tones. Under the proper conditions one is not only able to hear the string of loud tones but the string of weak tones equally well. We consider this an interesting finding. R may give an answer to our question and it seems also to contradict our common intuition about loudness differences. A loud sound tends to mask a weaker one but one is not likely to think that a loudness difference can also help to distinguish different sound sources. In our case, however, the masking effect was eliminated because we used long enough silent pauses between the tones so that each tone pulse can be perceived as a distinct event.
Only a few references are made to this phenomenon. Dowling (1968) As we saw in the previous section, it proved impossible to hear string B at T =43 and 62 msec when the A tones were louder than the B tones, but the string A could be perceived in these conditions. If the observer directs his attention to the weak tones, he hears a string with the tempo of the string ABAB. ,., i.e., twice the tempo of B tones alone, for moderate level differences.
The tones of this fast string of weak tones seem to be of uniform loudness. It is as if the A tones are split into two parts, one part that can be heard separately as the string of the loud tones, and one that appears to be as weak as the B tones, contributing to the string of the double tempo. We call this effect the rott effect. (See Fig. 2 . )
The roll effect can only be observed at moderate of fission in monotonic sequences with a level difference between the alternating tones the observer is able to hear either the string of loud A tones or the string of weak B tones, at will. In the case of roll the observer is able to hear the string of loud A tones but not the string of weak B tones. When he directs his attention to the latter he perceives a string of weak tones with twice the tempo of string B.
the shape of the excitation patterns it follows that the distance over which the tones may be shifted without losing the roll effect should increase with the level difference. 
In the next experiment this prediction is verified in

From the comparison of the two thresholds it is
clear that the roll threshold mimics the pulsation threshold at the shortest value of T. The slopes of the two thresholds are parallel. The dependence upon T, however, is different in both cases. Aswe have seen above, the roll threshold folds gradually together with increasing T to end in the O-shaped curve at about T= 100 msec. The pulsation threshold shifts upward keeping more or less a V shape. It may be better, however, to state that the pulsation threshold depends upon the silent gap between the tones, as follows from the fact that continuity can be observed.in much slower tone sequences if the tones are longer (Houtgast, 1974) .
